ABSTRACT BACKGROUND: Studies conducted in Vojvodina from 1960Vojvodina from to 1978 showed that the highest number and percentage of lung cancer cases and deaths occurred in seventh decade of life. Our aim was to analyze epidemiological characteristics of lung cancer in Vojvodina demographically from 1989 to 1998. METHODS: Data used for analyses were provided by the Cancer Registry of Vojvodina from the Institute of Oncology Sremska Kamenica. Descriptive epidemiological method was used. RESULTS: The sex ratio (males to females) of lung cancer incidence in Vojvodina is 5.14. Our study showed that the most unfavorable lung cancer incidence trends were present in age groups ranged from 45 to 49, 60 to 64, 65 to 69, and 70 to 74 years in men and in age groups ranged from 35 to 39, 40 to 44, and 45 to 49 years in women. We also found that the most unfavorable lung cancer mortality trends were present in age groups ranged from 45 to 49, 60 to 64, 65 to 69, and 70 to 74 years in men and in age groups range from 45 to 49 and 70 to 74 years in women. Favorable lung cancer mortality and incidence trend was present only in the age group ranged from 80 to 84 years in men. The highest percentage of diseased and deaths was in the age group ranged from 60 to 69 years for both sexes. In younger age groups the percentage of diseased was less than 2%. CONCLUSION: Preventive measures against lung cancer in our population do not show good results yet. This is either because of greater exposure of population to the risk factors or because of greater exposure to the risk factors of certain age cohorts. Decrease in sex ratio has shown that females are closing onto males when we talk about numbers of new lung cancer cases. It is clear that lung cancer incidence trends in males by age groups has shown greater variability while in females variability occurs on smaller scale when lung cancer incidence trends by age groups are discussed.
Percentage of patients younger than 40 years of life was 1.8% in men and 4.9% in women.
During the observed period of time in Vojvodina the sex ratio among lung cancer patients was declining. In the year 1960 it was 1:15.53 and at the end of the observed period it was 1:7.33 in favor of male population (1) . Crude incidence rate during the observed period from 1989 to 1998 in males was 114.31/100 000 while in females it was 21.12/100.000. Crude mortality rate for the period of observation in males in Vojvodina was 95.60/100.000, while in females it was 16.99/100 000.
Our aim was to analyze epidemiological characteristics of lung cancer in Vojvodina demographically in the period from 1989 to 1998 by conducting following analyses: Analyses of lung cancer sex ratio; Analyses of lung cancer age specific incidence and mortality trends in males and females in Vojvodina; Analyses of age distribution of lung cancer cases and deaths in males and females in Vojvodina.
MATERIAL AND METHODS
Data used for analyses were provided by Cancer registry of Vojvodina from the Institute of Oncology Sremska Kamenica. Our data included the number of diseased and deaths from lung cancer according to 5-year age group intervals and by sex, separately for the period from 1989 to 1998. Descriptive epidemiological method was used. Data were analyzed demographically for the entire period of observation, separately for male and female population.
Age specific incidence and mortality trends for all age groups were described for male and female population for the entire observed period, based on crude incidence and mortality rates. Statistical significance was checked on the basis of correlation coefficient (r) by the use of table values for probability (p) on the level of 0.05 and 0.01 for certain degree of freedom. Age distribution of diseased and deaths in all age groups was analyzed by gender on the basis of percentage structure. Data from vital statistics from census in year1991 were provided and used for calculations. Commercial statistical SPSS program has been used for statistical analyses.
RESULTS

Sex ratio of lung cancer incidence in Vojvodina during 1989-1998
Average annual number of cases in Vojvodina is 1121 for males and 218 for females. Sex ratio of lung cancer incidence in Vojvodina during the period of observation has shown that 5.14 cases occur in males for each female case (Table 1) .
Lung cancer incidence trends in males and females by age groups in Vojvodina during [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] Lung cancer was registered in almost all age groups during the period of observation.
Disease was not registered in age groups ranged from 5 to 9 and 10 in 14 years in men and in age groups ranged from 0 to 4, 10 to 14, and 15 to 19 years in women. Average age of diseased in males was 62.3 +/-10 years (CV=16%) and in females it was 63.2 +/-
years (CV=19%).
There was a high statistical significance between age and lung cancer incidence in males and females in Vojvodina. Correlation was positive and very high. Incidence oscillated by age groups during the period of observation in females also, but the situation was completely different than the one registered in males.
Lung cancer incidence trends in females during the period of observation in age groups ranged from 35 to 39 and 45 to 49 years showed very intensive increase and were extremely unfavorable. Correlation was positive, very high and was highly statistically significant. Lung cancer incidence trends in females during the period of observation in age groups ranged from 50 to 54, 55 to 59, 60 to 64, 65 to 69, and 70 to 74 years showed increase, which was not intensive, but was also unfavorable. Correlation in these age groups was positive, very low but not statistically significant. Lung cancer deaths were registered in almost all age groups during the period of observation. Total of 9376 deaths in males and 1755 deaths in females were registered during the period of observation. Deaths were not registered in age groups ranged from 0 to 4, 5 to 9, and 10 to 14 years in males and in age groups ranged from 0 to 4, 5 to 9, 10 to 14, and 15 to 19 years in females.
Average age of deaths in males was 62,6 +/-9.9 years (CV=16%) and in females it was 64.3 +/-11.8 years (CV=18%).
Lung cancer mortality trends in males during the period of observation in age groups ranged from 45 to 49, 60 to 64, 65 to 69, and 70 to 74 years showed very intensive increase and were extremely unfavorable. Correlation was positive, very high, and highly statistically significant ( Figure 3 Mortality oscillates by age groups during the period of observation in females also, but the situation is completely different than the one registered in males.
Lung cancer mortality trend in females during the period of observation in age group from 70 to 74 years showed very intensive increase and was extremely unfavorable. Correlation was positive, very high, and highly statistically significant (Figure 4 Age distribution among all lung cancer patients showed that the highest percentage of cases occurs in the age group ranged from 60 to 69 years (40.47%). Age distribution also
showed that over 90% of cases occurs from 40 to 80 years of life. Percentage of cases in younger age groups, under 40 years of age, was less than 2%. Age distribution by sex showed similar result as in total. Dominant age group was from 60 to 69 years of age (41.9% in males and 33.3% in females) ( Table 2 ).
Age distribution of lung cancer deaths in males and females in Vojvodina during 1989-1998
Age distribution of all deaths from lung cancer showed that the highest percentage of deaths occurred in the age group ranged from 60 to 69 years in males (41.8%) and in females (34.1%). During seventh decade of life more than one third of deaths occurred during the period of observation (Table 3) .
DISCUSSION
Sex ratio in Denmark is decreasing every 5 years and number of cases among females is closing onto number of cases in males. The lowest sex ratio was registered in 1994 when it was close to 2:1 in favor of males. It is expected that sex ratio will reverse in the next 15 years in case of continuance of actual trends (2). In our study sex ratio of lung cancer in Vojvodina during the observed period showed that 5.14 cases occurred in males for each female case.
There is a statistically significant decrease in lung cancer mortality trends in the USA regardless the race and ethnicity primarily in the age groups above 55 years (3) . Study in the USA shows decrease in lung cancer incidence trend in younger age groups in males and females and that it will take several years for the beginning of similar situation in older age groups especially in females. Study also shows that an aging population contributes to larger number of cases being diagnosed (4).
There is a decrease in lung cancer mortality trend in Australia in age groups from 20 to 44 years that started in 1986. Mortality rates are lower in females under 50 years of age than those over 50 years of age (5) . Descriptive study conducted in New South Wales in the period from the year 1985 till year 1995 showed a significant decrease in lung cancer incidence trend based on continuous decrease in incidence in males in age groups from 40 to 80 years and especially in age groups from 40 to 60 years due to decrease of 40%-60% of registered cases. Australian study also shows a stable increase in lung cancer incidence trend in females older than 65 years. Incidence rates in New South Wales do not show changes in younger females and males of the oldest age (6) . There is a decrease in lung cancer incidence trend in Japan in males 55-59 years of age registered for all the most represented histological types of lung cancer (7).
Our study showed that the most unfavorable lung cancer incidence trends were present in age groups from 45 to 49, 60 to 64, 65 to 69, and 70 to 74 years in males and in age groups from 35 to 39, 40 to 44, and 45 to 49 years in females. In these age groups lung cancer incidence trends were increasing and very intensive. Our study also showed that the most unfavorable lung cancer mortality trends, which are increasing and very intensive, were present in age groups from 45 to 49, 60 to 64, 65-69, and 70 to 74 years in males and in age groups from 45 to 49 and 70 to 74 years in females. These lung cancer mortality trends were extremely unfavorable. Favorable lung cancer mortality and incidence trend was present only in the age group from 80 to 84 years in males.
The most common age of lung cancer cases in the USA is between 50 to 70 years.
According to the data from 1999, in the USA only 5% of patients were younger than 40 years (8) . An Italian study shows that the percentage of lung cancer cases younger than 40 years is very low, only 2.8%. In previous years percentage was between 1.3% and 5.5% (9) . Our study showed that the dominant age of lung cancer cases and deaths from lung cancer among male and female patients occurred during the seventh decade of life (more than one third of all cases and deaths). Percentage of patients younger than 40 years was less than 2%.
CONCLUSION
Preventive measures, primarily measures directed to smoking cessation, in our population do not show good results yet. This is either because of greater exposure of population to the risk factors or because of greater exposure to the risk factors of certain age cohorts.
Decrease in sex ratio show that females are closing onto males when we talk about numbers of new lung cancer cases. It is clear that lung cancer incidence trends in males by age groups show greater variability while in females variability occurs on smaller scale when lung cancer incidence trends by age groups are discussed.
It is to assume that cases in males occur due to exposition to different risk factors and due to combined effect of known and unknown risk factors. Several risk factors might have had influence on occurrence of cases in males such as cigarette smoking as a major risk factor, occupational exposure, stress, migrations (war) and other unknown factors. Because of lung cancer being a disease with long asymptomatic period and because of unfavorable trends in females in younger age groups it is to assume that risk factors act on females early in life probably in puberty. Table 3 . Age distribution of lung cancer deaths in males and females in the period 1989-1998 year in Vojvodina
